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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To prevent the execution of unnecessary clash 
avoidance control by accurately deciding the possibility of a clash with an 
oncoming vehicle. 

SOLUTION: A lateral movement amount Yl when an own car Ai is advanced to a 
present oncoming vehicle Ao based on the car speed Vi and the yaw rate ri of 
the own car Ai. is calculated and based on a relative distance, a relative speed, 
and a relative angle between the own Ai and the oncoming car Ao. detected by a 
radar information processing device, a relative lateral distance Y2 of the 
oncoming car Ao to the car body axis of the own car Ai is calculated. When a 
relative lateral deviation AY obtained by deducting the lateral movement amount 
Yl from the relative lateral distance Y2 is in a range of -&epsi;' AY-&epsi; and 
the state is continued for a time exceeding a given time Ts, it is decided that 
there is the possibility of the own car Ai clashing with the oncoming car Ao and 
automatic steering is executed to prevent the occurrence of a clash. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThls document has been translated by computer. So the translation may not reflect the original precisely. 
2.+*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A body detection means to detect the body which exists in the travelling direction of a self-vehicle (Ai) (4), A 
migration locus presumption means to presume the future migration locus of a self-vehicle (Ai) (Ml). A relative horizontal 
deflection calculation means to compute the relative horizontal deflection (delta Y) of a self-vehicle (Ai) and an oncoming car 
(Ac) based on the future migration locus of the detection result by the body detection means (4). and said self-vehicle (Ai) (M2), 
A contact possibility judging means to judge with there being possibility that a self-vehicle (Ai) and an oncoming car (Ao) will 
contact when the condition that the relative horizontal deflection (delta Y) computed with the relative horizontal deflection 
calculation means (M2) is in the predetermined range (- epsilon-epsilon) passes beyond predetermined time (Ts) (M3), The 
transit safety device of the car characterized, by having a contact evasion means (M4) to perform contact evasion steering when 
a contact possibility Judging means (M3) judges with there being possibility that a self-vehicle (Ai) and an oncoming car (Ao) will 
contact. 

[Claim 2] It comes to have an amount calculation means of rain deviation (M5) to compute the amount (delta) of deviation from a 
self-vehicle transit lane to the oncoming car transit lane of the self-vehicle (Ai) in the time of a self-vehicle (Ai) meeting with an 
oncoming car (Ao). It is the transit safety device of a 'car according to claim 1 characterized by judging with a contact possibility 
iudging means (MS) having possibility that a self-vehicle (Ai) and an oncoming car (Ao) will contact when the amount (delta) of 
deviation computed with the amount calculation means of rain deviation (M5) is beyond a predetermined threshold (delta 0). 
[Claim 3] Said predetermined time (Ts) is a transit safety device of a car according to claim 1 or 2 characterized by being set up 
so short that the relative velocity (delta V) of a self-vehicle (Ai) and an oncoming car (Ao) being so large that the relative 
distance (deltaL) of a self-vehicle (Ai) and an oncoming car (Ao) being small. 

[Claim 4] A contact evasion means (M4) is the transit safety device of a car given in any of claims 1-3 which are characterized 
by starting contact evasion steering when time amount (tO) until a self-vehicle (Ai) meets with an oncoming car (Ao) becomes 
below a predetermined threshold (tau 0) they are. 

[Claim 5] The amount of target evasion (S) by the contact evasion means (M4) is the transit safety device of a car given in any 
of claims 1-4 which are characterized by being set up based on the relative horizontal deflection (delta Y) computed with the 
relative horizontal deflection calculation means (M2) they are. 

[Claim 6] The transit safety device of a car given in any of claims 1-5 which are characterized by stopping contact evasion 
steering by the contact evasion means (M4) when the spontaneous contact evasion actuation by the driver is detected they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transit safety device of the car which prevents that a self-vehicle contacts 

an oncoming car using body detection means, such as a radar installation. 

[0002] 

[Description of the Prior Art] The transit safety device of this car is already known by JP,7-14100A 

[0003] What was indicated by the above-mentioned official report avoids the collision with the oncoming car which emitted the 
alarm for urging spontaneous collision-avoidance actuation to a driver, or braked the self-vehicle automatically, when a self- 
vehicle may advance into the opposite lane and it may collide with an oncoming car. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the above-mentioned conventional thing presumes the amount of 
deviation to the opposite lane of a self-vehicle, collision -possibility with an oncoming car is judged, and the amount of deviation 
to this opposite lane is determined mainly according to the advance azimuth (include angle of the car-body axis of a self-vehicle, 
and the center line of a road to accomplish) of a self-vehicle. Therefore, when a self-vehicle avoids the obstruction of a road 
side and performs SUTEANGU actuation utterly, for example, an incorrect judging that there is collision possibility only by the 
advance azimuth of a self-vehicle turning to an opposite lane side temporarily will be performed, and there is a problem which 
collision avoidance control unnecessary for whenever [ the ] is performed, and a driver senses troublesome. 
[0005] This invention was made in view of the above-mentioned situation, and aims at preventing beforehand that are judging 
collision possibility with an oncoming car exactly, and unnecessary collision avoidance control is performed. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention indicated by claim 1 A body 
detection means to detect the body which exists in the travelling direction of a self-vehicle, and a migration locus presumption 
means to presume the future migration locus of a self-vehicle, A relative horizontal deflection calculation means to compute the 
relative horizontal deflection of a self-vehicle and an oncoming car based on the future migration locus of the detection result 
by the body detection means, and said self-vehicle, A contact possibility judging means to judge with there being possibility that 
a self-vehicle and an oncoming car will contact when the condition that the relative horizontal deflection computed with the 
relative horizontal deflection calculation means is in predetermined within the limits passes beyond predetermined time. When a 
contact possibility judging means judges with there being possibility that a self-vehicle and an oncoming car will contact, it is 
characterized by having a contact evasion means to perform contact evasion steering. 

[0007] According to the above-mentioned configuration, based on the condition of the oncoming car detected with the body 
detection means, and the future migration locus of the self-vehicle presumed with the migration locus presumption means, a 
relative horizontal deflection calculation means computes the relative horizontal deflection of a self-vehicle and an oncoming 
car. It judges with a contact possibility judging means having possibility that a self-vehicle and an oncoming car will contact if 
the condition that said relative horizontal deflection is in predetermined within the limits passes beyond predetermined time, and 
contact evasion steering is performed that a contact evasion means should avoid contact of a self-vehicle and an oncoming car. 
Thus, it can prevent avoiding certainly that the judgment of the contact possibility which was mistaken with temporary yaw 
movement of a self-vehicle without a possibility of contacting an oncoming car is performed since contact evasion steering is 
performed on condition that the condition that the relative horizontal deflection of a self-vehicle and an oncoming car was in 
predetermined within the limits passed beyond predetermined time, and unnecessary contact evasion steering being performed, 
and giving sense of incongruity to a driver. 

[0008] Moreover, in addition to the configuration of claim 1, invention indicated by claim 2 comes to have an amount calculation 
means of rain deviation to compute the amount of deviation from a self-vehicle transit lane to the oncoming car transit lane of 
the self-vehicle in the time of a self-vehicle meeting with an oncoming car. It is characterized by judging with a contact 
possibility judging means having possibility that a self-vehicle and an oncoming car will contact when the amount of deviation 
computed with the amount calculation means of rain deviation is beyond a predetermined threshold. 

[0009] Since according to the above-mentioned configuration the amount of deviation from a self-vehicle transit lane to the 
oncoming car transit lane of the self-vehicle in the time of a self-vehicle meeting with an oncoming car with the amount 
calculation means of rain deviation is computed, and it judges with there being possibility that a self-vehicle and an oncoming car 
will contact when this amount of deviation is beyond a predetermined threshold, compared with the case where the existence of 
contact possibility is judged, judgment precision can raise only by the relative relation between a self-vehicle and an oncoming 
car. 

[0010] moreover, invention indicated by claim 3 — the configuration of claims 1 or 2 — in addition, said predetermined time is 
characterized by being set up so short that the relative velocity of a self-vehicle and an oncoming car being so large that the 
relative distance of a self-vehicle and an oncoming car being small. 
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[001 1] Since it is set up so short that the relative velocity of a self-vehicle and an oncoming car is so large that the relative 
distance of a self-vehicle and an oncoming car is [ the predetermined time which judges continuation in the condition that the 
relative horizontal deflection of a self-vehicle and an oncoming car is in predetermined within the limits ] small according to the 
above-mentioned configuration, as for the case where it is thought that the possibility of contact is high, contact evasion 
steering can make it be easy to perform, and contact to an oncoming car can be avoided certainly, 

[0012] moreover. Invention indicated by claim 4 — which configuration of claims 1-3 — in addition, a contact evasion means is 
characterized by starting contact evasion steering, when time amount until a self-vehicle meets with an oncoming car becomes 
below a predetermined threshold. 

[0013] Since according to the above-mentioned configuration contact evasion steering is started when time amount until a self- 
vehicle meets with an oncoming car becomes below a predetermined threshold, it is avoidable that it is early started beyond the 
need and contact evasion steering interferes with spontaneous contact evasion actuation of a driver. 

[0014] Moreover, in addition to which configuration of claims 1-4, invention indicated by claim 5 is characterized by setting up 
the amount of target evasion by the contact evasion means based on the relative horizontal deflection computed with the 
relative horizontal deflection calculation means. 

[0015] According to the above-mentioned configuration, since the amount of target evasion by the contact evasion means is set 
up based on the relative horizontal deflection of a self-vehicle and an oncoming car, the amount of target evasion can be set up 

exactly the neither more nor less. 

[0016] moreover, invention indicated by claim 6 — which configuration of claims 1-5 — in addition, when the spontaneous 
contact evasion actuation by the driver is detected, it is characterized by stopping contact evasion steering by the contact 
evasion means. 

[0017] Since according to the above-mentioned configuration contact evasion steering by the contact evasion means will be 
stopped if contact evasion actuation by the driver is performed, it can prevent certainly that spontaneous actuation of a driver 
interferes with contact evasion steering. 

[0018] .. . 

[Embodiment of the Invention] Hereafter, it explains based on the example of this invention which showed the gestalt of 
operation of this invention to the accompanying drawing. 

[001 9] The whole car block diagram with which drawing 1 - drawing 1 1 show one example of this invention, and drawing 1 was 
equipped with the transit safety device, Drawing in which drawing 2 shows the block diagram of a transit safety device, and 
drawing 3 shows the relative relation between the self-vehicle Ai and an oncoming car Ao, Drawing in which drawing 4 shows the 
relative relation between the self-vehicle Ai and a transit lane, and drawing 5 The symbol description Fig. of an electronic control 
unit. The block diagram and drawing 7 drawing 6 explains the circuit of a head-on collision avoidance-control means to be The 
flow chart of a main routine. The explanatory view of technique in which drawing 8 judges the flow chart of a flag set routine, and 
drawing 9 judges collision possibility, and drawing 10 R> 0 are the correction factor K1 of the predetermined time Ts which 
iudges collision possibility, and K2. The map to search and drawing 1 1 are the threshold tau 0 of the amount S of target 
horizontal evasion. It is the map to search. 

[0020] As shown in drawing 1 and drawing 2 , the car equipped with the front wheels Wf and Wf on either side and the rear 
wheels Wr and Wr on either side is equipped with the electric power-steering equipment 2 which generates the control force for 
the control force which assists actuation of the steering wheel 1 for steering the front wheels Wf and Wf of the right and left 
which are a steering wheel, and the steering wheel 1 by the driver, and collision avoidance, the radar information processor 4 
which stands in a row on a radar 3 at electronic control unit U which controls actuation of electric power-steering equipment 2, 
the image processing system 6 which stands in a row to a camera 5, and speed sensor SI which detects the rotational 
frequency of each wheel Wf. Wf;Wr. and Wr — and yaw rate sensor S2 which detects the yaw rate of a car body Steering torque 
sensor S3 which detects the steering torque added to a steering wheel 1 by the driver from — a signal is inputted, electronic 
control unit U — the radar information processor 4, an image processing system 6, and each sensor SI — . S2, and S3 from — 
while controlling actuation of electric power-steering equipment 2 based on a signal, actuation of the alarm 8 which consists of 
the indicator 7 and buzzer which consist of a liquid crystal display, or a lamp is controlled. 

[0021] A radar 3 transmits an electromagnetic wave towards the longitudinal-direction predetermined range ahead of a self- 
vehicle, the reflected wave in which the electromagnetic wave was reflected by the body is received, and the radar information 
processor 4 which constitutes the body detection means of this invention computes the relative physical relationship of the 
self-vehicle Ai and an oncoming car Ao based on the signal from a radar 3. relative horizontal distance Y2 of the oncoming car 
[ as opposed to / as shown In drawing 3 / relative-distance deltaL of the self-vehicle Ai and an oncoming car Ao, relative- 
velocity deltaV (namely, difference of the vehicle speed Vi of the self-vehicle Ai, and the vehicle speed Vo of an oncoming car 
Ao) of the seli^vehlcle Ai and an oncoming car Ao. and the car-body axis of the self-vehicle Ai with the relative physical 
relationship of the self-vehicle Ai and an oncoming car Ao ] Ao it Is . Relative horizontal distance Y2 Based on relative-distance 
deltaL of the include angle beta which the oncoming car Ao to the car-body axis of the self-vehicle Ai accomplishes, the self- 
vehicle Ai, and an oncoming car Ao, it is computable. Although a radar 3 detects the quiescence object of a precedence vehicle 
or a road in addition to an oncoming car Ao, it can distinguish an oncoming car Ao from a precedence vehicle or a quiescence 
object based on the magnitude of relative-velocity deltaV. In addition, in this example, the millimeter wave radar which can 
detect the above-mentioned relative relation (delta L, delta V, beta) between the self-vehicle Ai and an oncoming car Ao by one 
transmission and reception is used. 

[0022] An image processing system 6 computes the distance d between the include angle theta which the car-body axis of the 
self-vehicle Ai to the center line of a road accomplishes based on the image ahead of the self-vehicle picturized with the 
camera 5, the self-vehicle Ai, and the center line, as shown in drawing 4 . 

[0023] As shown in drawing 5 , electronic control unit U is equipped with the electric power-steering control means 11, the 
head-on collision avoidance-control means 12, a means for switching 13, and the output current decision means 14. Usually, at 
the time, the means for switching 13 is connected to the electric power-steering control means 11 side, and electric power- 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/02/21 



JP,2000-062555.A [DETAILED DESCRIPTION] 



3/5 ^— V 



Steering equipment- 2 demonstrates the usual power-steering function. That is, according to the steering torque and the vehicle 
speed which are Inputted into a steering wheel 1, the output current decision means 14 determines the output current to an 
actuator 15, and a driver [ control force ] is assisted by outputting this output current to an actuator 15 through the drive 
circuit 16. On the other hand, when the self-vehicle Ai may collide head-on with an oncoming car Ao, it connects with the head- 
on collision avoidance-control means 12 side and a means for switching 13 controls the drive of an actuator 15 by the head-on 
collision avoidance-control means 12, automatic steering for avoiding the head-on collision with an oncoming car Ao is 
performed. The contents of this automatic steering are explained in full detail later. 

[0024] As shown in drawing 6 , the migration locus presumption means Ml, the relative horizontal deflection calculation means 
M2, the contact possibility judging means M3, the contact evasion means M4, and the amount calculation means M5 of rain 
deviation are formed in the interior of the head-on collision avoidance-control means 12 of electronic control unit U. 
[0025] The migration locus presumption means Ml presumes the future migration locus of the self-vehicle Ai based on yaw rate 
gammai of the vehicle speed Vi of the self-vehicle Ai, and the self-vehicle Ai. The relative horizontal deflection calculation 
means M2 computes relative horizontal deflection deltaY of the self-vehicle Ai and an oncoming car Ao based on relative- 
distance deltaL between the self-vehicle Ai detected with future migration locus and body detection means 4 (radar information 
processor 4) of the self-vehicle Ai, and an oncoming car Ao. relative-velocity deltaV. and an include angle beta. 
[0026] It Judges with the contact possibility judging means MS having possibility that the self-vehicle Ai and an oncoming car Ao 
will contact, if the condition of - epsilon<=delta Y<=epsilon passes [ said relative horizontal deflection deltaY ] beyond the 
predetermined time Ts once. At this time, the amount calculation means M5 of rain deviation computes the amount delta of 
deviation to the oncoming car transit lane of the self-vehicle Ai in the time of the self-vehicle Ai meeting with an oncoming car 
Ao, and this amount delta of deviation is the predetermined threshold delta 0. When it is above, it judges with there being 
possibility that the self-vehicle Ai and an oncoming car Ao will contact further in piles. Consequently, the contact evasion means 
M4 performs contact evasion steering that contact of the self-vehicle Ai and an oncoming car Ao should be avoided. 
[0027] Next, an operation of the example of this invention is explained with reference to the flow chart of drawing 7 and drawing 
8 . 

[0028] First, relative horizontal distance Y2 of the oncoming car [ as opposed to / to electronic control unit / from the radar 
information processor 4 / U / relative-distance deltaL of the self-vehicle Ai and an oncoming car Ao, relative-velocity deltaV of 
the self-vehicle Ai and an oncoming car Ao, and the car-body axis of the self-vehicle Ai at step SI of the flow chart of drawing 
7 ] Ao It reads. At continuing step S2, it is a speed sensor SI. The vehicle speed Vi and the yaw rate sensor S2 of the self- 
vehicle Ai detected by — It is based on yaw rate gammai of the detected self-vehicle Ai, and is the horizontal movement 
magnitude Y1. It computes. As shown in drawing 9 , it is the horizontal movement magnitude Y1. It is the movement magnitude of 
the longitudinal direction generated when the self-vehicle Ai advances to the location of the present oncoming car Ao. and is 
computed as follows. Namely, horizontal movement magnitude Yl of the self-vehicle Ai when time amount t1 =deltaL/Vi passes 
If yaw rate gammai of the vehicle speed Vi of the self-vehicle Ai and the self-vehicle Ai is used Yl = (1/2) and Vi-gamma i- 
(deltaL/Vi) 2 — (1) 
It is come out and given. 

[0029] continuing step S3 — relative horizontal distance Y2 from — horizontal movement magnitude Yl Relative horizontal 
deflection deltaY is computed by subtracting. When the self-vehicle Ai advances to the location of the present oncoming car Ao, 
relative horizontal deflection deltaY is equivalent to the deflection of the longitudinal direction between the location of the 
present oncoming car Ao. and the estimated position of the self-vehicle Ai, so that clearly from drawing 9 . Relative horizontal 
deflection deltaY has the value of positive/negative, and, in the case of the left-hand traffic of this example, is Y2 >Y1. If relative 
horizontal deflection deltaY is forward, the presumed migration locus of the self-vehicle AI will pass through the left-hand side of 
the location of the current oncoming car Ao, and it is Y2 <Y1. If relative horizontal deflection deltaY is negative, the presumed 
migration locus of the self-vehicle Ai will pass through the right-hand side of the location of the current oncoming car Ao. And 
possibility that the self-vehicle Ai will contact an oncoming car Ao wilt be high, so that the absolute value of this relative 
horizontal deflection deltaY is small. 

[0030] By continuing step S4, said relative horizontal deflection deltaY judges whether it is in the range set up beforehand. That 
is, relative horizontal deflection deltaY is contained in the predetermined range based on the predetermined value epsilon (for 
example, 2m) beforehand set up based on the breadth of the car body of an automobile, therefore it is - epsilon<=detta 
Y<=epsilon. — (2) 

In ♦*****(ing), it performs the 1st-step judgment that the self-vehicle Ai may collide with an oncoming car Ao. On the other 

hand, when the aforementioned (2) formula is not materialized, the self-vehicle Ai passes through the left-hand side or right- 
hand side of an oncoming car Ao, judges with a collision not occurring, and returns to step SI, without performing automatic 
steering for collision avoidance. 

[0031] If the condition that the aforementioned (2) formula is materialized continues at continuing step S5 exceeding 
predetermined time Ts, the 2nd-step judgment that the self-vehicle Ai may collide with an oncoming car Ao will be performed. 
When the aforementioned (2) formula becomes abortive before return and predetermined time Ts passed in step S4 on the other 
hand until the condition that the aforementioned (2) formula was materialized exceeded predetermined time Ts, the answer of 
step S4 Is set to NO and returns to step SI. Said predetermined time Ts is an adjustable value, and Is TsO. It considers as a 
reference value and is K1. And K2 It considers as a correction factor and is Ts=TsO, K1, and K2. — (3) 
It is come out and given. 

[0032] As shown in drawing 10 , it is a correction factor K1 and K2. It is searched from a map by making relative-distance deltaL 
or relative-velocity deltaV of the self-vehicle Ai and an oncoming car Ao into a parameter, and when said relative-distance 
deltaL is considered for the possibility of a collision of said relative-velocity deltaV since It Is large to be high since it is small, it 
amends so that predetermined time Ts may be shortened. When it is thought by this that the possibility of a collision is high, the 
automatic steering for collision avoidance can make it be easy to perform, and the collision with an oncoming car Ao can be 
avoided certainly. 
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[0033] The condition of a deviation judging flag of expressing the size of the amount from which the self-vehicle Ai will deviate 
into the lane of an oncoming car Ao in the future exceeding the center line with continuing step S6 is judged. Said deviation 
judging flag is set to "1", when the amount of deviation to the lane of an oncoming car Ao is large and the possibility of a 
collision is high, when the amount of deviation to the lane of an oncoming car Ao is conversely small and the possibility of a 
collision is low, it is reset by "0". and it gives the explanation hereafter based on the flow chart of drawing 8 . 
[0034] First, the distance d between the include angle theta which the car-body axis of the self-vehicle Ai to the center line of 
a road accomplishes, the self-vehicle Ai. and the center line is read from an image processing system 6 at step S21, and the 
amount delta of deviation to the lane of the oncoming car Ao of the self-vehicle Ai in the collision prediction point of the self- 
vehicle Ai and an oncoming car Ao is computed at continuing step S22. 

[0035] The amount delta of deviation is given by the degree type so that clearly from drawing 9 . 
[0036] 

Delta=Vi-t 0 and theta+Y 1 -d — (4) 

Here, it is tO. It is time amount until the self-vehicle Ai arrives at a collision prediction point, and is given by the degree type by 
doing the division of the relative-distance deltaL of the self-vehicle Ai and an oncoming car Ao by relative -velocity deltaV of the 
self-vehicle Ai and an oncoming car Ao. 
[0037] 

to =de!ta L/delta V — (5) 

(4) Vi-tO and theta of the 1st term of the right-hand side of a formula are distance Vi-tO from the self-vehicle Ai to a collision 
prediction point. The multiplication of the include angle theta which the car-body axis of the self-vehicle Ai to the center line 
accomplishes is carried out. Moreover, Yl ' of the 2nd term of the right-hand side is the time amount tO until it is horizontal 
movement magnitude until the self-vehicle Ai arrives at a collision prediction point and the vehicle speed Vi of the self-vehicle 
Ai and yaw rate gammai, and the self-vehicle Ai arrive at a collision prediction point. It uses and is given by the degree type. 
[0038] 

Yl '= (1/2) and Vi-gamma i-tO 2 ~ (6) 
It is come out and given. 

[0039] Therefore. (4) types are rewritten as follows using (6) types. 
[0040] 

Delta=Vi-t 0, theta+ (1/2), and Vi-gamma i-tO 2-d — (7) 

thus, threshold delta 0 which set up the amount delta of deviation beforehand at continuing step S23 when the amount delta of 
deviation was computed at step S22 comparing — the amount delta of deviation — threshold delta 0 the above — be — if it is. 
the 3rd-step judgment that the self^vehicle Ai may collide with an oncoming car Ao will be performed, and a deviation judging 
flag will be set to "l" at step S24. on the other hand — said amount delta of deviation — threshold delta 0 the following — be - 
- if it is, the self-vehicle Ai will judge with there being no possibility of colliding with an oncoming car Ao, and will set a deviation 
judging flag to "O" at step S25. 

[0041] When the deviation judging flag is set to the flow chart of drawing 7 by "l" at return and said step S6 and the self- 
vehicle Ai may collide with an oncoming car Ao, the amount S of target horizontal evasion for collision avoidance is computed at 
step S7. The amount S of target horizontal evasion should add relative horizontal deflection deltaY computed at said step S3, 
and the predetermined value alpha set up beforehand. 
[0042] 

S=delta Y+alpha — (8) 

That the initiation timing of collision avoidance control should be determined at continuing step S8, it is based on the map of 
drawing 1 1 and is a threshold tau 0 from the amount S of target horizontal evasion. It searches. Since it is necessary to 
suppress that superfluous lateral acceleration occurs by the automatic steering for collision avoidance, the amount S of target 
horizontal evasion follows on increasing, and it is a threshold tau 0. It increases. And time amount tO until the self-vehicle Ai 
arrives at a collision prediction point Said threshold tau 0 If it becomes below, while operating an indicator 7 and an alarm 8 by 
step S9 and emitting an alarm to a driver, automatic steering for collision avoidance is performed. 

[0043] If it will be detected that the driver operated the steering wheel 1, for example by the steering torque sensor if 
spontaneous collision-avoidance actuation of a driver is detected at step SIO or it is detected that the driver braked by the 
treading strength sensor of a brake pedal while performing automatic steering for collision avoidance, the automatic steering for 
an alarm or collision avoidance will be stopped by step S11. It can be prevented that spontaneous collision-avoidance actuation 
of a driver interferes with automatic steering by this, it can give priority to collision-avoidance actuation of a driver, and can 
cancel sense of incongruity. 

[0044] The judgment of the collision possibility of the self-vehicle Ai and an oncoming car Ao to a three-stage As mentioned 
above, another **** deed, It checks that it is within limits which relative horizontal deflection deltaY set up beforehand by said 
step S4 first. Subsequently, it checks that the condition has carried out predetermined time Ts continuation at step S5, and the 
amount delta of deviation to the opposite lane of the self-vehicle Ai is a threshold delta 0 at step S6 further. Since it checks 
that it is above, the judgment of the collision possibility finally given can be made very highly precise. Since it checks that the 
condition of being within limits which relative horizontal deflection deltaY set up beforehand especially has carried out 
predetermined time Ts continuation, it can prevent that the judgment of the contact possibility which was mistaken with 
temporary yaw movement of the self-vehicle Ai is performed. 

[0045] As mentioned above, although the example of this invention was explained in full detail, this invention can perform design 

changes various In the range which does not deviate from the summary. 

[0046] 

[Effect of the Invention] Since according to invention indicated by claim 1 as mentioned above contact evasion steering is 
performed on condition that the condition that the relative horizontal deflection of a self-vehicle and an oncoming car was in 
predetermined within the limits passed beyond predetermined time It can prevent avoiding certainly that the judgment of the 
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contact possibility which was mistaken with temporary yaw movement of a self-vehicle without a possibility of contacting an 
oncoming car is performed, and unnecessary contact evasion steering being performed, and giving sense of Incongruity to a 
driver. 

[0047] Moreover, according to invention indicated by claim 2. the amount of deviation from a self-vehicle transit lane to the 
oncoming car transit lane of the self-vehicle in the time of a self-vehicle meeting with an oncoming car with the amount 
calculation means of rain deviation is computed. Since it judges with there being possibility that a self-vehicle and an oncoming 
car will contact when this amount of deviation is beyond a predetermined threshold, compared with the case where the 
existence of contact possibility is judged, judgment precision can be raised only by the relative relation between a self-vehicle 
and an oncoming car. 

[0048] Moreover, since it is set up so short that the relative velocity of a self-vehicle and an oncoming car is so large that the 
relative distance of a self-vehicle and an oncoming car Is [ the predetermined time which judges continuation in the condition 
that the relative horizontal deflection of a self-vehicle and an oncoming car is in predetermined within the limits ] small 
according to invention indicated by claim 3, as for the case where it is thought that the possibility of contact is high, contact 
evasion steering can make it be easy to perform, and contact to an oncoming car can be avoided certainly. 
[0049] Moreover, since according to invention indicated by claim 4 contact evasion steering is started when time amount until a 
self-vehicle meets with an oncoming car becomes below a predetermined threshold, It is avoidable that it Is early started beyond 
the need and contact evasion steering interferes with spontaneous contact evasion actuation of a driver. 

[0050] Moreover, according to invention indicated by claim 5, since the amount of target evasion by the contact evasion means 
is set up based on the relative horizontal deflection of a self-vehicle and an oncoming car. the amount of target evasion can be 
set up exactly the neither more nor less. . . . ^^.. / m - , , 

[0051] Moreover, since according to invention indicated by claim 6 contact evasion steering by the contact evasion means will 
be stopped if contact evasion actuation by the driver is performed, it can prevent certainly that spontaneous actuation of a 
driver interferes with contact evasion steering. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The car whole block diagram equipped with the transit safety device 
[Drawing 2] The block diagram of a transit safety device 

[Drawing 3] Drawing showing the relative relation between the self-vehicle Ai and an oncoming car Ao 
[Drawing 4] Drawing showing the relative relation between the self-vehicle Ai and a transit lane 
[Drawing 5] The symbol description Fig. of an electronic control unit 

[Drawing 6] The block diagram explaining the circuit of a head-on collision avoidance-control means 

[Drawing 7] The flow chart of a main routine 

[Drawing 8] The flow chart of a flag set routine * 

[Drawing 9] The explanatory view of the technique of judging collision possibility 

[Drawing 10] The correction factor Kl of the predetermined time Ts which judges collision possibility, and K2 Map to search 
[Drawing 11] Threshold tau 0 of the amount S of target horizontal evasion Map to search 

[Description of Notations] 

4 Radar Information Processor (Body Detection Means) 
Ai Self-vehicle 

Ao Oncoming car 

Ml Migration locus presumption means 

M2 Relative horizontal deflection calculation means 

M3 Contact possibility judging means 

M4 Contact evasion means 

M5 The amount calculation means of rain deviation 

5 The amount of target evasion 
Ts Predetermined time 

to Time amount until a self-vehicle meets with an oncoming car 
delta The amount of deviation 
delta 0 Threshold 

- Epsilon-epsilon Predetermined range 

tau 0 Threshold 

deltaL Relative distance 

deltaY Relative horizontal deflection 

deltaV Relative velocity 



[Translation done.] 



http:/ / www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_eiie 



2006/02/21 



(i9)H3(wa#fFjt (jp) (12) i& IS if^ 1^ $g (A) (iimff^mmikmm^ 

#^2000-62555 
(P2000 - 62555A) 

(43)iiW B ¥^12^ 2 ^29 0 (2000. 2. 29) 



(BOlntCL' 

B 6 0 R 21/00 

B 6 2 D 6/00 

G 0 5 D 1/02 

G0 8G 1/16 



6 2 0 



F I 

36 OR 21/00 

B 6 2 D 6/00 

G 0 5 D 1/02 



S 
W 

G0 8G 1/16 C 

*iif* m^moyme OL (^ 9 M) 



f-7a-r(#%) 

620Z 3D032 
5H1 8 0 
5H3 0 1 



(21) ai^^ 


»H¥10-233733 


(71)HBA 


000005326 












^mo^ 8 ^ 20 B (1998. 8. 20) 




ymmmm.mn\ii—T e i # i ^ 






























mmmm 


mn mi. 






















(74) A 


100071870 



















(54) [^?gcr)^^] ^noMi^±mm 



(57) [^^^] 



•r^o *g^«SE^iY2 ;6^b«^®jaYi ^i^»U;^c+g>^ 




(2) 



im^m 1 ] g ^ (A i ) c7)iifT^fp3iC#ffiT5^f*: 

(Ai) o#^co#gj©Li^^«s-r-5^»swffi^ 

(Ml) t. 

mt^^tii^^ (4) {^.x^^tti'^^^xxfrnm^M (A 
(Ao) ^(7:)|g^t«(iM (AY) ^wta-r^mi^^mm 

Sffi^l^ (M2) 

^s^«i(iM»tu^^ (M2) x^wmi^tcmnmmm (a 10 
Y) Tbm^mm (-£-£) p^{c^5t^ti;^^^^Btr«i 
(Ts) j^ii^aiiuf'^^dg^ (Ai) tn{^^ (A 

-^^m (M3) 

igB4^tg'[4*lJ^^^ (M3) ^^S^: (Ai) ^^tf^S 
(Ao) i:;55^^-r^^tgt^^^*^i:*lJ:^Ufc>§{c1g 

^\^mmm^nfj:omm\B\m^m (m4) ^e^^r 
itmm2] (Ai) (ao) {^ai#5 

0#.^.-COg$: (Ai) <^g$:^-tTi/— V/^^b/^f^^^tr 20 

(6) ^witi-r^i-'-->^mm.mwih^ 

15 (M5) ^{t;tT7:^'^. 

m^-^m&i^^^ (M3) u-vifei^a-^tH^^ 
(M5) x-wm\^t-mmm (s) ;6SBff:^ooiifii: (60 ) 

i^_bt7)^ ^{cg* (Ai) ttm^ (Ao) 

[^:^^3] ffilS^S^rBl (T s) f^. (A i) 

tt^l^t- (Ao) ^(T^tiMSEffi (AL) 

feoi/^f^S^ (Ai) <^rxt[^* (Ao) 30 

i$mm4] mm{B\mm^ (m4) f^. g^i (Ai) 
7!)m\^M (Ao) {cffi^5^-eoo0trBi (to ) 
mm (ro ) i^^Ti3:/^o^-^#i;i^M[H]®S*S^^^^-r 

i^mms] mm\B\m^^ (m4) {cjzes^sjgs 

(S) fi. tgx^«CiMStli^l5 (M2) 'CW^LtiLmM 
mum (AY) ic£<5^/^x^^^^^o::>:^#mi:■r 40 
If 1-4 (?0fprtL7!l^{C|EScO*:i^(iO^fT$iki^ 

/^i^tttH^n/c^^idt^/iilHl^e^t^ (M4) tcJz^tgMUl 

[0 0 0 1 1 



#^2 000-62555 



[0002] 

-14 10 O-^^aiCj: <9K(w.^^tLTi/>e. 

g^^SJ^-r 5 J: 5 o r 1/ ^ 60 

[00 0 4] 

i,(Dn^^(D>(^i^^^-^(Oj&msm^i^'^\^xM\^^t(D 

$fi;«>it5g<7:)irv^-^^>^>:(7:);7fe-r^^) {;iJi;i:r^^ 

nXo t\^X:^'rr>'^mrf%:ff<:>tiXoti:m^\c^ g 

*:coxi-fT^a^ {c:^f^*:mii] }c[p] v ^ 7t it 'Cii 

^-^mm'^^^ t(Dmm'^r^'n^tix ^(om^ 
^'^^m^mmmi&mn^^^'^n^thx Yy^^<—ti^mt> l 

[0 0 0 5] i^wn\±m^ii^(r>^^\:im.^Xt^^h.fc\,(D 

x\ com^'^m^con^^mm^'n-:> x^>j^^^ 

[0 0 0 6] 

m^mm^\^h^^mf)m^^mi^:x±m§i u^- > # g 

[0 0 0 7] Jiis«*{^i:nj±\ ^^^tdb^^'ct^mu 
m^(Dm^mft{^m-^\^^x^ mnmmmnm^m-^ 

^re^^ij^u mmmm^m^^^M^xt^i^\^^(om^ 

ufcr t ^^m:i i.xmm\s]m^m^Mrf-r^ 
(D x\ xtf^ ^ t w^-t^m^- 4^1/ ^ g m<D-'m^^j: 3 -31 



(3) 



2000-6255 



[0 0 0 8] ^fcmMm2[zmm^tirc^mi't. nmrn 

[0 0 0 9] ±isp;«{r u->-3fel^^.msm^^ io 

m^mz.\-fxmm-^m\^(o^m^nm'r^^\^\^-<x 

[0 0 10] ^^c^*3g3{ciE«$ih.fr^?^ji. m^-^ 
\-^tzn2(Dmm:^M^x. w-mm-^mmn. ^Mtt^ 

t (D^-^mm^^^ ^\^^\^ym<wt'^^u.^z.t > 20 

[0 0 1 1 ] _bl51#^Jc:J:n^•f. g:i:^^+r^^i:Ote/^ 

mmmmn^ti^ < i.xnmMt<Dmm^mm'i^mm 
[0 0 12] ^frm^m4{:imm^tir-mmi-t. m^m 

l--3<Dmti f)^<Dmm::iM;LX. ^ttSig^l^f^. i 30 

[0 0 13] ±mmm^xtii^. 

[0 0 14] i^t:im^m6{cmm^nrz.mmit. it^^s 

1 - 4(7:>ip!ti7!}^(Dmf^'^^Mx.x. m^iEim^m^x ^ n 

[0 0 15] ±i2tf;S{:ij:tLf^. m^^m^m^-^^^ 
[00 16] ^r-m^mei,zmm,^thtr^mn. m^m 

1-5 (Di^tif)^o:>mmzMx.X. K 7 ^ y<—{c X^^m 
[0 0 17] ±mmfiZ'iZXtii€. h^y^y^—i,cX^tM^ 50 



[0 0 18] 

Hmm\z7r^\^fz^mmcommm{zm-:$\^^xm.m-r^o 
[ 0 0 1 9 ] m 1 --u 1 1 ^'X^mm(o—mmm^7jk'f-i^ 

Ki , K2 ^^m-r^-^yy". mi mEmmwrnms 

commzo ^^m^^'^yy'xhs^ 

[0020] mi ^XV^m 2 liZ^^-rx 0 ^ia<rym^ 

ymm2 t^m^^. mwi^^r^-^^rT v >'^^mm2(D 

ig/^ei^-^-ff^^ll3^M4i:. ;&^^5{ca/^6® 
ItMS^ge.i:. ^^l&Wf, Wf ;Wr, W r COlsie 

M3^M6 *3J:rKi&.ir>'i^Sl S2 , S3 ;!)^^cDft-^ 
(cS<5{. ^ tSSj/^' !7 — ;^ X r y V ^^^H 2 o f-^Sj^ 

^37''-^'^^ ^ J; -/) ^ 8 CO ^ ^ij^r 
[0 0 2 1 1 u-^-3flS«:tfj^rc;ofe;&;^f^^:£^H 

^•rol^-i5^-ft^MSige4*i. U-i5^-3 7!i-^(Dft 
^{cS-0'l/^TgSA i *D J:t//^f^SA o (D^n^'^f^itm 
rJi^^^tU-fo. [iI3{C7r:i-J;5tc.- g^iA i *Dj:t>*^ 
[^*:a o cotS^BtJ^^tegFJ^.^rJ-i. i*A i *o^ci:c//t[^ 

M•Ko(0^nm^%^l^b. ^^Kidri.XXmn^Ao(0 
+g:^5I^AV (-r^^^^. g^A i (/)SilV i i:^f^]S 

-5^rS]*:Ao(:o.tg^«i2§SlY2 ^r-^^o te^^lSEgtY 
2 f^. g^A i coSft$i.^(c^-r6xtr&)SA o (7);S;-r^ 
iSA i :^oJ:t>*/tr^*A oOte.^SEgtA L ird 



[0 0 2 2] 6 j-±. 1^4{c^-rJ: 9^:^. :^ 

■To. 

[00 2 3] HI 5 i;^7f:-r J; 5 {c. m.^mm^=^y h un 
m«^li»jlHis§ 1 a^^L-cr^^zz-m-^ 1 5{ctii:;^j 

g*:A i ^mi^^A o tjEmm^'p^'^m^^'^h^ 
[0 0 2 4] ii6{c^-rj:^{c. m^mm^=-)y huco 30 

Yi = (1/2) • V i • y i 
[0 0 2 9] ^0^< ;^7^:y:7'S 3T% ntm^mYz ^^ib 

sma it)*^m.&<DM\^MAocoi±m:^xm'nLf:it 40 
:ftcofi:^^$'^, :2^lliEMoo;fefijilffo#^{cfi. Y2 > 

Yi -C+S^+1g(l^AY;^^IET'^iXf^g*A iCOM^^Kl 
S/Li^Jl^li(7:)3<tf^^:Ao(7)fig(7)^|fJi:^iii^U. Y2 < 
Yi T-^i^ltd^A Y^^^^Xhtli^^ MA 1 CO«^#ib 
^Wfn^&(Djc^\^MAo(D{±W:(D:^M^m^-r^o -^b 

[0 0 3 0] ^< >^-7^:y^S4T^ tfrf5tg^^^(iM A Y so 



2000-6255 



[0 0 2 5] ^m^mm'^^^M 1 g ^ a i (om-m 

V i^b^Jct/g^IA i 03 — h y i icS^^l ^-C i *:A 

2n. ^^Ai (Dn^(D^W}Wmt. ^i^^th^^A 
iu--r~m^mimmm4) x^iMi.rc^MAi^j:xf 
M\^MAom<y:>m-M^^Ai.. ^Mm&i:^v^xxf^s. 
& i:^;::S-5^.^T. g^A i *5 J:t5^r^S:A o,(7).ti^«ffi 

[0 0 2 6] mm.-^mm^m^^M 3 tuis-te/^^n 

MAY^S-£<AY^£ (Oi^mfim-^^fi^T s J^±,Si§ 
-Toir. gS^A i 4b\J:a^^fn]SAo;6^^S/54'f-^pJtg-|*7^^ 

M5fi. g^A i ;6S^|^^A olca:i#5S#.^.-C60S^A 

^b^m'^(Dm[Ub(i vj.±.(ot^\z.^M-Ai^x.i^M\^ 
sa o t 'w.^cmuxn-^-r^. 

[0 0 2 7] ^mn(r>m:mm(D\'^m^m7^x,xy^ 

[0 0-2 8] ^-r. 1117(7) :7n-^Y- hcO^^:yrS 

ix\ \^-^'-^m.^m:&m.At-hmi-%m=^=^^y vu 

{cg*:A i^5j:0^^^f^*:Ao(7).ffixtSE^iAL 1:. UM-A 
i^^x:^n\P\MAoco^nm^^^t. gSAito*:* 
m^{z.^-r^n\^MAo(omm^%%Y2 t^m.^]2- 

tfo i£< >^7^:y:rS 2T% Sl.^irVf-Si '■■X^\^l.fr 
^^AKO^mv i 3 — U~ hirVi:HS2 "^1^^ L 

fcg*:A i (;0 3 — I/— h V i >{cS-^'i/^Tlt^ftSYi 

A i^^^mffitJO^f^^AoOfim^T-itfrL^'t t}::^^ 

§*:a i <7:)^g^i)jftYi i*A i co^i^v i ^^J:t/ 
g*A i i03— h y 
(AL/V i) 2 ... (1) 

£ ((F1^f^-2m) f::S-^<^^^H{ct@^«(i^AY;&5 
~ f ^ A Y^ f ••• (2) 

/5^^i2:-re#^jrfi. g 4:a i ^i^^r^SiA o 
(2) ^;^>^V£L./^i^<t g ^A i ;i^/tf^^A o 

[0 0 3 1 ] y^y'y:fS5X\ mm (2) ^/S^^i: 

i^x^^^vtmf)^^m^^mT s ^^^rMi^i-nf±\ g^ 
A i ^'^Mi^^A o \cm^^^'^mt^^^-h^t(Dm2m^ 
com^^rroo mm (2) ^f)-js.^\^x\^^^^m 



7 



(5) 



2000-62555 

8 



'mmmr s^mj^-t^m'i^m^^ (2) ^;:>^^;S:al(c4^o 

T s =T so • Ki • K2 ••• (3) 

[ 0 0 3 .2 ] miO 'iZTjk-tJi: 5 miE^MKi , K2 

A V # V ^ ^ t^'I4;6^ M^^t^^t> 

6 =V i • to • ( 

to fig*:A i ^^sSi^^^iiM.-^.tcit-r^^'etT) 
^rBlT^fcoT. gSlA i *3i:0^^^i^4:Aoco+gM5ggtA 
L^. g*A i ioJ:<j?^fR]4:Ao60tS:^3^aA vr-I^S 

[0037] 

to = A L/ A V (5) 
(4) ^CO:^mM l^^V i - to • 0 g^Ai/^)^ 
^Sj^i^f.yi&>^,^'e(7^S§gtV i • to {C. ir^/-^-^^ 

Yi ' = (1/2) 

[00 3 9] t^^oT. (6) ^^^ffii/^r (4) 5tft7^CO 

6=Vi-to •a+(l/2) 
wC0j:'3{cur. ;^7^:yrs 2 2-C^i&JiJi^6 7;»s^m$ti. 

ft 60 <titgcL. i&JK,S6 ;5^Si(a:6o JL^±T-^>n^tt{^ 
S4:a i ;5s^fS]^Ao}r(®^-re^tg'l4^5$>'5i<7:»M3 

[0 0 4 1 ] 111760:71:2-^-^— h{ciM'-9. mrlE^^^T^:/ 

:/s6r'ifeJK.*j^:7^:^^j65 rij {c-ir h ^ttrv^rS 

sa i 7^'^^tr^^A o {cBimi-^'^m-m^^^^m^iz.n. 
X7^y:/s 7-Cfij^lH}il|c7:)^ci6<7:)gtHII[Hliiims^^tti 

[0 0 4 2] 

S = AY+a ••• (8) 



[0 0 3 3] m< ^'ryy'S QX\ g <:a i ^Mf 5l5ir :/ 

m^[:i roj fry -t^y K^tt^tcoT-$?!9. J^T. ^8 

[0 0 3 4] y y^S 2 1 Sfe.^Hi^S 6 

10 f)^hm.^(0^l^^ — '7^l^\Z.n^^^M.A i OO*^^,^ 

(nf^-t'^me t. ^MA ii^^^x^-^^iy^ — y^iymcD^ 
%%dt^W.W2^^.W.<:^y"y'ys2 2X\ g:i:Ai*D 
j:t/:xtf^*:Aocoij^^iiJttii>^,{::*sit^. S<:a i (t:*^^ 

[0 0 3 5] [gl9/i^e>P^^;^-?'cf.i5(:is J&m.mdi^ik^ 

[0 0 3 6] 

) +Yi ' -d (4) 

^{c^^i-5g^A i coMt$^mm(Of^-r'^me ^mWLfr 

20 t)CO-e$>^. ^7t*322^2JScOYi ' i^. g*:Ai;6S'^f 

[0 0 3 8] 

• V i • y i • to 2 (6) 

[0 0 4 0] 

• V i • Y i • to 2 - d (7) 

^mmmmms7!)'^mm'r^iiZi^<>xmmzo i,mm 
mto r^mmmmvo i^Ttci^^o^. :^'ryy's oxm 

-So 

[0 0 4 3] »j2^[H]3g(D/cae)coiKi^ffe^^-tTLri/^'5 

40 rBl{-> X7":y:7^S 1 O'C K^-f ^-^—fT^gli&IJ^^Sj^lHljII 
[0 0 4 4] i^±coi:9t-^ iSlA i >:/^[^*A o ^oo 

50 ^«f^^tg'l4(;:)*!J:^^3l^pg^cSijltx^T^/^s 7fe-rffif5;=^7=- 



9 

A Y Lfc^H ^ ii^si;?>s0f ^B^r^i t 

m^T^^itr^x^^o 10 

[0 0 4 5] *^0^6O^5SM^|^izf! L7t;5^ 

[0 0 4 6] 

[0 0 4 7] ^rrmMm2{:in^m.^tir^mmii^xtuirx. 

m^-r^m^{^it^<-xm'^m&t:m^^:i tf)'^x^ 
[0 0 4 8] ^t:imMm3{cmm^thr-^m{^xthi^. 30 

^i^\^t^m<n'^^ti^<DX\ mm(7)-^m^^'- m^^t^^ 
[0 0 4 9] ^rrm^m4i.zmm.^tifrmmii:i.^tii^. 

[0 0 5 0] ^rrn^msizmm^rutr^m't^xtiit. 



2000-62555 

10 

[0 0 5 1 ] ^7tft>RiS6}::f5«c$tv/cM0^(ci:tLf^\ 
[IDS] g^A i ^Sj:t/Mf^^A o ^50^^M^^^-rlK} 

[[^4] ^%A.\i^^xy^m=^^y—^y(DW^^Wi^^^ir.'rm 
[E16] iEmmmMMWim^^(omm:im-^^'^^y 

[[18] yy^^-^vb/i-—'^xoyt2—^-f—h 

mKi , K2 ^^m-r^-^^y 
mil] nmm^Bimmscommxo ^^m-r^-^^zf 



4 u—^-mm.^m^m. 

A i 

A o /tfo]^ 

M 1 ^mwimm-^^^^ 

M2 ta^iSMiistii^i^ 

M3 mm^m^nM^m 

iM4 ^^^[B]®^|5 

M5 L-->3tift^mm^^ 

T s m^m^^ 

1 0 g S:;&s^fRj*:{ctti^ o ^ X(Dmm 

d 0 Wis. 
- £ ~ £ g^f^laS 

TO MiM. 

A L tg/tS§gi 

AY ^Mmmm 

AV ^i^3g^ 



(7) 



000-62555 



imi] ims] 




© 



(8) 



000-62555 



ime] 



^ 



Ml 



— X- 



,12 



M2 



M5 



t M3 



M4 



m9] 




Kl 



[1^7] 
(START) 



S3 




|Y 37 



SB 




N 



C RETURN) 



(A) 



[mi 0] 



K2 



[HIS] 

I S21 
S22 





S25 



C return) 



(B) 



(9) 



2000-6255 



imi 1] 



ro 




nmmmmm is) 



(51)Int.C1.7 iiSUfS^ FI 7-^3-K(#%) 

// B 6 2 D 113:00 

(72)|§?^# F^5^-^(##) 3D032 CCOl CC08 CC20 DAI 5 DA22 

:it^mfP7fem'^J* 1 T g 4 # 1 DA24 DA33 DA77 DA84 DA88 

^±*fflSWifF^0frt DA93 DC08 DC09 DC33 DC34 

DC35 DC38 EAOl EB04 EBll 
EC22 GGOl 

5H180 AAOl BB04 CC04 CC12 CC14 

LLOl LL02 LL04 LL15 ' 

5H301 AAOl BB20 CC03 CC07 DD07 

DD08 DD16 DD17 EE02 EE08 

EE12 FF06 FFIO FF21 GG14 

GG19 HH03 LLOl LL03 LL06 
LLll LL15 LL16 



